High blood pressure remains a major risk factor for premature death and disability. 1 Worldwide, 62% of strokes and 49% of myocardial infarctions have been attributed to suboptimal blood pressure control and two-thirds of this attributable burden occur in middle-aged individuals (45-69 years). 2 Hypertension is already the number one reason for primary care physician visits in Canada 3 and the prevalence of hypertension is increasing faster than previously predicted. 4 Although part of this increase in prevalence reflects lowering of the blood pressure thresholds for diagnosis of hypertension and increasing recognition of hypertension by physicians, there is also evidence that this increase has been at least partially driven by increasing incidence and decreasing mortality over the past decade. 4,5 The increasing incidence is not surprising given the underlying demographic shifts over the past decade in the form of an ageing population with worsening levels of obesity and reduced physical activity.
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Lowering of systolic blood pressure prevents cardiovascular events both in younger and older patients. 6, 7 To that end, it is worth noting that approximately one half of the global burden of hypertensive disease occurs in those with systolic blood pressure levels between 130 and 150 mmHg. 2 Furthermore, even those hypertensive individuals who are treated and have their blood pressures well controlled still exhibit an increased risk of stroke and myocardial infarction compared with age-and sex-matched controls, possibly due to the undertreatment of their other atherosclerotic risk factors (particularly hyperlipidaemia). 8 Since the mid-1970s, there have been national efforts in Canada to educate healthcare professionals and the general public about hypertension prevention, diagnosis, and treatment. However, as of the early 1990s, these efforts appeared to have had little impact. 9 
Brief overview of the CHEP
As outlined in detail elsewhere, 10 CHEP was developed to address several shortfalls that were identified in Canadian hypertension guidelines published prior to 1999. Moreover, CHEP moved to an annual recommendation process in order to keep abreast of the evolving literature base and, arguably more importantly, to keep hypertension 'on the radar screen' for healthcare providers, policy makers, and the general public.
Each year, draft CHEP recommendations developed by content experts on the basis of yearly systematic reviews of the literature in each of the 14 topic areas ( Table 1) are independently vetted by a group of clinical epidemiologists applying a priori standardized rules of evidence to assign evidence grades to the draft recommendations. A consensus conference of 40 members of the CHEP Evidence-Based Recommendations Task Force is then held to review the evidence and to debate the draft recommendations; subsequently, the draft recommendations are presented to the general membership of the Canadian Hypertension and Canadian Cardiovascular Societies at an open session at the annual Canadian Cardiovascular Congress each October, with feedback incorporated before the recommendations are 'finalized' for voting. The recommendations are then circulated to all voting members of CHEP (100 unpaid volunteers including primary care physicians, nurses, pharmacists, general internists, endocrinologists, nephrologists, and cardiologists-see www.hypertension.ca for current membership) in early November and individuals vote to accept/reject each recommendation (including new recommendations as well as older recommendations from previous years that have not changed that year)-those recommendations receiving the support of .70% of voters are included in each year's finalized recommendations.
These recommendations are then turned over to a CHEP Task Force specifically charged with implementing the guidelines using a variety of knowledge translation techniques including local opinion leader led small group workshops and individual academic detailing, as well as more traditional guideline dissemination techniques such as mailed information packages, web sites, and journal publications. 11 In addition to mailing out over 135 000 hard copies of the summary recommendations for distribution to the public via physician offices, several of the public education and health professional implementation tools are made freely available on the CHEP web site (www.hypertension.ca)-analysis of our web site tracking reveals a monthly average of 18 169 visits and 5319 unique IP addresses (Selina Omar Allu, Co-ordinator, Blood Pressure Canada, personal communication, 3 March 2009).
We are now entering the 10th year of the CHEP process in Canada and can draw on an accumulating body of evidence to examine the impact of CHEP on hypertension diagnosis, management, and outcomes in Canada over the past decade ( Table 2) .
Changes in the diagnosis of hypertension in Canada over the past decade
Comparison of data from five cross-sectional nationally representative surveys revealed a 51% increase in the percentage of adult Canadians who reported that they had been diagnosed by a healthcare professional as having hypertension between 1994 and 2003. 12 Prior to the initiation of CHEP, the average annual increase in the prevalence of self-reported hypertension was 0.5% per year from 1994 to 1998; after the introduction of CHEP, the average annual increase in self-reported prevalence of hypertension doubled to 1% between 1999 and 2003 (P , 0.001). In addition, the introduction of CHEP was associated with a substantial reduction in the gender gap evident in the surveys from the early 1990s, in that the awareness of hypertension among men increased at a faster rate than among women ( Table 2) . 12 Additional analyses of the same surveys revealed a 66% increase in the self-reported rate of pharmacologic treatment among those individuals identifying themselves as being hypertensive ( Figure 1 ). The rate of increase was nearly double post-CHEP as pre-CHEP (P , 0.001), such that by the 2003 survey only 15% of adult Canadians who were aware that they were hypertensive reported that they were not taking pharmacologic therapy. 12 An analysis of the 8198 respondents who were followed longitudinally through five cycles of the Canadian National Population Health Survey between 1994 and 2002 confirmed the findings from the cross-sectional surveys, in that the use of antihypertensive medication among individuals who were aware that they had hypertension increased substantially over time, with strong temporal trends towards increased self-reported use of multiple antihypertensive medications concurrently and increased self-reported persistence with antihypertensive medications. 13 
Changes in the treatment of hypertension in Canada over the past decade
Analyses of the IMS Compuscript database (which includes prescribing information from two-thirds of all retail pharmacies in Canada) demonstrated substantial increases in all antihypertensive drug classes from the mid-1990s to the mid-2000s. 14 Subsequent timeseries analyses confirmed that the upswing in antihypertensive prescriptions was temporally related to initiation of CHEP ( Table 2) . 15 Although some may speculate that increases in antihypertensive prescribing would be driven as much by pharmaceutical company marketing of these agents as by any national guideline, three particular results argue for an effect of CHEP. One, the upswing in prescriptions was most marked for thiazides, the one drug class that was endorsed in the CHEP recommendations for first-line pharmacotherapy in hypertension but would not have benefited from pharmaceutical company marketing over that time frame (with a 2% annualized increase per year pre-CHEP increasing to 13% annualized increase after CHEP, P ¼ 0.03). 15 Second, the CHEP recommendation supporting the use of calcium channel blockers as one 
Hypertension and diabetes
Impact of the Canadian Hypertension Education Programme of the five approved classes for initial pharmacotherapy was associated with a marked reversal in calcium channel blocker prescribing-from an annual 1.6% decline pre-1999 to a 5.7% increase per annum after CHEP (P ¼ 0.01). 15 Importantly, both of these findings are contrary to data from the USA demonstrating continued decline in the use of calcium channel blockers in the post-CHEP time frame and only marginal increases in the use of diuretics. 16, 17 Finally, although beta-blocker use was increasing in elderly hypertensives before CHEP (by 0.8% per annum between 1994 and 1998), after the CHEP recommendation against beta-blocker use for initial monotherapy in the elderly was released, we observed a 1.2% per year (95% CI: 0.3 -2.1%) decrease in their use as initial agents in newly treated elderly hypertensives. 15 Although the IMS Compuscript data permits analyses of total antihypertensive prescriptions on a national basis which is not age restricted, no clinical details are collected in the pharmacies. Thus, in order to explore whether the upswing in antihypertensive prescriptions was truly due to hypertension or due to an increasing prevalence of other cardiovascular diseases, detailed analyses of the Ontario Drug Benefit database were conducted. Although the Ontario Drug Benefit database is restricted to individuals over the age of 65, this database is linkable to other hospital and billing databases which include clinical information unavailable in the IMS data sets. Thus, in analysing the Ontario administrative databases, we were able to exclude patients with heart failure, coronary disease, diabetes mellitus, and other cardiovascular conditions and thereby examine prescribing strictly for hypertension. While the antihypertensive prescription rate for elderly Ontarians was decreasing by 0.6% per year before 1999, after the introduction of CHEP antihypertensive prescription rates increased by 6% per year. 15 In addition, we found a near doubling in the concurrent use of two or more drugs (from 21-40% pre-vs. post-CHEP, P , 0.0001 on time-series analysis) and a marked reduction in non-persistence with antihypertensive drug therapy in the first 2 years after treatment (from 36% discontinuing all antihypertensive drugs within 2 years pre-CHEP down to 21% post-CHEP, P , 0.0001). 18 
Changes in the control of hypertension in Canada over the past decade

Table 2 Summary of hypertension in Canada before and after initiation of CHEP in 1999
Parameter studied Status before CHEP Observed change after CHEP Hypertension diagnosis 12 Self-reported hypertension diagnosis increasing by 0.5% per annum; significantly lower self-reported prevalence in men (11%) than women (14%)
Self-reported hypertension diagnosis increasing by 1% per annum (51% increase over pre-CHEP prevalence); gender gap narrowed with annual rate of increase in men 1.3 vs. 0.8% in women (self-reported prevalence in 2003, 18% in men vs. 19% in women)
Hypertension treatmentself-report 12 Self-reported 'aware but untreated' hypertension decreasing by 0.6% per annum; significantly higher self-reported untreated hypertension in men (37%) than women (27%) Self-reported 'aware but untreated' hypertension decreasing by 3.2% per annum (51% decrease from pre-CHEP prevalence); gender gap narrowed (self-reported prevalence of untreated hypertension 18% in men vs. 13% in women) Intensity of hypertension treatment-self-report 13 (i) Self-reported use of two or more antihypertensive drugs 8% (13% in respondents older than 60 years) (i) Self-reported use of two or more antihypertensive drugs 11% (17% in respondents older than 60 years) (ii) Self-reported persistence with any antihypertensive therapy over 2 years, 70%
(ii) Self-reported persistence with any antihypertensive therapy over 2 years, 75%
Hypertension treatmentadministrative data 14, 15 Annual prescription rates for some antihypertensive classes increasing, but some stagnant (diuretics) and some decreasing (calcium channel blockers) such that overall annualized antihypertensive drug use increasing by 2% per annum for entire population (in elderly individuals, antihypertensive drug use decreasing 0.6% per annum)
Annual prescription rates of recommended drug classes for initial therapy accelerated significantly, especially diuretics (13% increase per annum); beta-blocker use in the elderly declined. Annualized antihypertensive drug prescriptions increasing by 10% per annum for entire population (in elderly individuals, antihypertensive drug use increasing 5.6% per annum)
Intensity of hypertension treatment-administrative data 18 21% using two or more antihypertensive drugs concurrently within first 2 years of diagnosis; 65% still persistent with any antihypertensive therapy within first 2 years of diagnosis 40% using two or more antihypertensive drugs concurrently within first 2 years of diagnosis; 79% still persistent with any antihypertensive therapy within first 2 years of diagnosis were treated and controlled and another 23% were on treatment but had suboptimal blood pressure control. 19 In 2006, the Heart and Stroke Foundation of Ontario conducted a similar physical measures survey of a randomly selected sample of adults across Canada's most populous province and found that the treatment and control rates had improved markedly such that 66% of hypertensive adults had blood pressures controlled to target. 20 A further 15% were on treatment but had suboptimal blood pressure control, and only 14% were unaware of their diagnosis. 20 The very high rates of awareness and treatment for hypertension seen in the Ontario BP Survey are entirely consistent with the trends observed in the five self-report surveys conducted in Canada over the past decade (Figure 1) . Notably, the awareness, treatment, and control rates documented in Canada over the past few years are markedly higher than those recently reported from the USA 21 or Western Europe. 22 
Changes in hypertension-related clinical events in Canada over the past decade
The benefits of blood pressure reduction on major hypertensionrelated cardiovascular diseases such as stroke, myocardial infarction, and heart failure are known to appear within a few years of initiating treatment. Analyses of the national mortality database maintained by Statistics Canada demonstrated a strong inverse correlation (P , 0.0001) between the increase in antihypertensive prescriptions between 1992 and 2003 and the reductions in the age-and sexadjusted mortality rates from stroke, heart failure, and acute myocardial infarction evident in Canada during that time frame. 23 Although mortality rates from each of these conditions were decreasing prior to 1998, the decline after the initiation of CHEP in 1999 was more marked than would be expected from these secular trends. Figure 2 outlines the decline in the annual mortality rate for major causes of death in Canada post-1999, after standardization for age/sex and adjustment for the temporal trends observed between 1992 and 1998 using interrupted time-series analyses with auto-regressive moving average models (with quarterly rate estimates between 1992 and 2003). Thus, although deaths from injury and lung cancer were declining at the same rate post-CHEP as pre-CHEP, the rate of decline in deaths from myocardial infarction, stroke, and heart failure were more pronounced after CHEP than before ( Figure 2) . As a result, all-cause mortality has declined more rapidly after CHEP than before, even after adjusting for the temporal decline evident over the preceding decade. Although the reduction in all-cause mortality was largely driven by the reduction in cardiovascular events, there was also a reduction in non-cardiovascular mortality after CHEP. However, the import of this finding is uncertain since deaths attributed to other conditions potentially related to hypertension (such as renal failure, peripheral arterial disease, dementia, and atrial 19 data for 1994 -99 derived from three cycles of the Canadian National Population Health Surveys, 12 data for 2000-03 derived from two cycles of the Canadian Community Health Surveys, 12 and 2006 data derived from the Ontario BP Survey. 20 All seven surveys were crosssectional population-based surveys. The assessment of blood pressure varied between four blood pressure measurements spread over two visits (one home and one clinic, 2 weeks apart) in the Canadian Heart Health Survey and five blood pressure measurements using the automated BpTRU device (BpTRU Medical Devices Ltd, Coquitlam, British Columbia, Canada) in a clinic setting for the Ontario BP Survey. fibrillation) are coded as 'non-cardiovascular deaths' by Statistics Canada.
It is notable that these marked reductions in mortality from hypertension-related clinical events have occurred on a background of various population health surveys in Canada demonstrating worsening rates of obesity, diabetes, and sedentary lifestyles. Although statin prescriptions have also increased markedly in Canada over the past decade and may also be expected to impact these clinical events, the magnitude of the increase in statin prescribing has only been approximately one-third the size of the increase in antihypertensive prescribing. 24 
Summary
Although all of the sources of data reviewed above are observational and cause and effect relationships cannot be definitively made, data from multiple independent sources consistently indicate improvements in the diagnosis, management, and control of hypertension in Canada temporally related with the initiation of CHEP in 1999. Although it is impossible to conduct a randomized trial to prove the efficacy of a national hypertension education programme such as CHEP, the study results discussed in this manuscript do provide an evidence base to support the conclusion that CHEP has driven improvements in hypertension management within Canada. The consistency of effect across studies and the magnitude of the relationships we observed are highly suggestive that our conclusions about the impact of CHEP are real. In addition, our findings are consistent with the a priori hypothesis that improving antihypertensive prescribing and blood pressure control on a national basis would translate into improved clinical outcomes. Our findings are also broadly consistent with similar improvements seen in the USA after initiation of the National High Blood Pressure Education Programme in the 1970s. 25 Thus, we believe that CHEP does provide a model for a national programme to attain better outcomes for individuals with hypertension or other chronic diseases. The challenge now is to maintain the progress that has been made over the past decade and expand the CHEP model into guidelines for other disease conditions.
